Black rice is one of fungtional food sources. The obstacle of its cultivation is availability of qualified seeds and organic fertilizers input. This research aimed to determine the effect of stable manure on growth and yield of black rice, to observe the effect of seddling number per planting hole and to obtain the best combination of stable manure and seedling number on the growth and yield of black rice. The research was conduct in rice field on Karanglewas Kidul village, Karanglewas district, Banyumas, Central Java during April until September 2016. This research used a split plot design, with 3 repetition. The main plot was three type of stable manure (chiken, goat and cow), while the subplot was seddling number (1, 2 and 3). Data was analyzed using ANOVA and DMRT at p 0.05 level. The results showed that chicken manure gave the highest productivity rice of 5.15 tons ha -1 . The 1 seedling each hole gave the highest result on panicle length and grain number per panicle. The better combination treatment was chicken manure and three seedling per planting hole wich gave the highest grain yield of 5.38 tons ha -1 .
INTRODUCTION
Rice plants is classified as a major cereal crop whose results are known as rice consumed as a staple food of almost the Indonesian people (Kristamtini et al., 2014) . According to Chaudhary (2003) , there are various colors of rice and the color depends on the color pigment, especially anthocyanin in the pericarp layer, seed coat or aleuron. According to Kristamtini (2009) , there are 3 types of rice in the world, i.e white rice, red rice and black rice.
Black rice contains less protein and iron content 15.52 ppm which higher than white rice from varieties of IR64, Ciherang, Cisadane, Sintanur, Pandanwangi and Batang Gadis which contain substances the iron ranges from 2.9 up to 4.4 ppm. Iron nutrient is needed by the body in the formation of red blood cells. Iron content in the rice can resolve anemia (Suardi and Ridwan, 2009) . Black rice is a local variety that contains the best pigments (especially anthocyanins), in contrast to white rice or other colors of rice. Black rice has a good taste, specific aroma and unique appearance. When it's cooked, black rice becomes thick with flavor and aroma that inspires appetite (Suardi and Ridwan, 2009 ). Black rice is known locally by people with different names, namely Wulung rice in Solo Central Java, Gadog rice in Cibeusi West Java, Cempo Ireng rice or Jlitheng rice in Sleman Yogyakarta and Melik rice in Bantul, Yogyakarta (Balai Besar Penelitian Tanaman Padi, 2013) .
Variety of black rice has not been widely planted and the adaptation in organic rice ecosystems is unknown. Meanwhile, needs for the increase of black rice should be continued in line with its function as a functional staple food and as a medicine, so this rice is more suitable to be produced from organic farming systems (Maulida and Arisoesilaningsih, 2013) . In addition, effective technology is needed to increase the production of black rice, one of which is by regulating the number of seeds per planting hole and type of organic fertilizer.
Long term use of chemical fertilizer can reduce soil quality but the addition of only organic fertilizer will not be able to increase crop productivity. Integrated nutrient management system that is giving organic fertilizers and inorganic fertilizers as a balanced manner is an effort to implement sustainable agriculture that can increase land productivity as well as crop yields (Juarsah, 2014) . Soil organic manure is the main source of soil nitrogen, its role is quite large in terms of physical, chemical and biological and environmental improvements. The nutrient content of organic fertilizers found in manure varies depend on the type of livestock, fodder, age and health of livestock. Other types are green manure, which can be in the form of crop residues or that are planted specifically as a producer of green manure, wild plants on the edge of land, roadside, or irrigation canals (Rachman et al., 2006) .
The determination of plants number per planting hole is closely related to the level of plant population. Plant population density affects plant growth and production. In addition to save the use of seeds, it can also increase the development potential of puppies and ultimately obtain best production (Muyassir, 2012) . According to Aliksa Organik SRI Consultan (2009), planting one seed per planting hole will provide an opportunity for seedlings to grow more shoots, provide freedom of movement and avoid competitive occurrence.
The results of Christanto and Agung's research (2014) , showed that the seedling number per hole significantly affected the grains number of per panicle, the weight of 1,000 grain seeds, the weight of dry grain harvested and the harvest index. The highest yield of 4,387 tons h -1 of harvested dry grain was obtained from the treatment of one seed per hole. Seedling treatments 1-3 stems per clump provide panicle length, number of grains per panicle, number of grained grains per panicle and weight of 1,000 seeds tends to be better than other treatments (Misran, 2017) .
The utilization of stable manure and the seedling number per planting hole has not been widely applied to cultivate of black rice, so it is necessary to conduct research to find out the effective organic fertilizer and the optimal number of seeds per planting hole for black rice plants. This study aimed to determine the effect of stable manure, the effect seedling number per planting hole, as well as to obtain the better combination of stable manure and seedling number per planting hole on the growth and yield of black rice plants. Materials used in this research were local varieties of Balinese rice seeds (source; Banyumas farmers), manure (cattle, goats and chickens), Bio-P60 as bio pesticide produced by Plant Protection Laboratory, Agricultural Faculty, Universitas Jenderal Soedirman and other supporting materials. The tools were used stationery, label paper, analytic digital scales type 801201 Mattler-10 Ledo AC, ruler, meter, hoe, bucket, stove, rope, nameplate, plastic bag, observation sheet and sprayer.
MATERIALS AND METHOD
The field experiment used split plot design (SPD) with 2 factors consisted of type of manure and seedling number per planting hole, replicated three times. The main plot was stable manure types, namely chicken manure (P1), goat manure (P2), cow manure (P3), while the subplots were number of seedling per planting holes, namely one (B1), two (B2) and three seedlings per planting hole (B3). There were 9 combination treatments, namely P1B1, P1B2, P1B3, P2B1, P2B2, P2B3, P3B1, P3B2 and P3B3. The experimental unit was 2 x 3 m 2 . Research activities were: land tillage, make plots experiment, sifting stable manure and applying as organic fertilizers according to treatment. The seeds of black rice were planted for 21 days before transplanting. Fertilization is given 3 days before the seedling transferred to the land by using chicken, goats and cattle manure with dose 20 tons ha -1 similar to 12 kg of stable manure per plot. Application of stable manure per plot was 12 kg. Plant maintenance includes weeding, irrigation, pest and diseases management. Measurements of growth variables were carried out during the final vegetative period and yields were carried out when harvesting and the plants were 120 day after planting.
The variables observed were plant height, number of productive tillers, number of leaves per clump, panicle length, number of grains per panicle, number of grain perforations, percentage of filled grains, dry grain weight per clump, weight of 1,000 grain and rice productivity. Data were analyzed using Analysis of Varians (F Test) and following by Duncan multiple range test (DMRT) with p 0.05.
RESULTS AND DISCUSSION
Matrix of Anova containing growth and yields variables of black rice that treated with stable manure and the seedling number per planting hole is presented in Table 2 . Stable manure affected significant on plant height and number of leaves per clump and have a significant effect on productive tillers, number of grains per panicle, dry grain weight per clump and productivity. According to Kaya (2014) , application of manure and NPK fertilizer can increase soil pH, vegetative growth variables (plant height and productive tillers number), grain yield and yield components (number of filled grains per panicle and weight of 1,000 grains). Sari et al. (2014) , reported that grain yields from applying manure 20 tons per ha and 100% dose of inorganic fertilizers increased by 24.19% compared to without applying manure. Bachtiar et al. (2016) , studied the effect of manure and SP-36 on the growth of lowland rice plants, stated that application of 100% SP-36 and manure 20 tons per ha gave the highest value to plant height, tillers number, dry weight of biomass and dry grain yield. Application of manure combined with urea significantly affected increasing grain yield (Azis et al., 2012) . Note : P1 = chicken manure; P2 = goat manure; P3 = cow manure. Number followed by the same letter in same row is not significant at p 0.05 according to DMRT Chicken manure has better effect compared to other on plant height and number of leaves per clump, as well as a significant effect on productive tillers, number of grains per panicle, dry grain weight per clump and productivity. The application of chicken manure could be yield the grains by 5.15 tons ha -1 which was higher than goat and cow manure by 4.27 tons ha -1 and 3.93 tons ha -1 , respectively ( Table 2 ). The higher content of nitrogen and phosphorus in chicken manure causes better productivity than other manure. The difference of animal manure also varies of nutrients content (Samekto, 2006; Andayani and Sarido, 2013) . Samekto, 2006 Chicken manure has the higher nutrient content and decomposes faster than the same number of units as other manure (Hartatik and Widowati, 2005) . The N element is a macro nutrient that plays an important role in the growth and various plant development processes (Hakeem et al., 2011) , such as formation of chlorophyll, protoplasm, proteins and nucleic acids (Fahmi et al., 2010) . Nitrogen requirement for plants is fulfilled to grow well. This is supported also by the research by Munawar (2011) , that plants with enough nitrogen will grow well According to (Syakhril et al., 2014) , nitrogen fertilization had a significant effect on plant height, panicle length, weight of 1,000 seeds and produce of 7.52 tons ha -1 . Chicken manure has better quality because of high P content besides N and K (Masdar and Kasim, 2009 ). According to soil analyzed chicken manure have 2,473 % C organic, 0.094 % P total, 0,308% N total, 0,87 % K total, higher than cow and goat manure based on soil analyzed at Laboratory of Land Resources, Agricultural Faculty, 2016. The phosphorus (P) is a macro nutrient that is needed by plants for various life processes such as photosynthesis, respiration, energy transfer and storage, cell division and enlargement and carbohydrate metabolism in plants (Salisbury and Ross, 1992) .
According to Bustami et al. (2012) , plant growth and crop production will reach optimum if growth supporting factors are in optimal condition, the intended elements are nutrients needed by plants, especially N, P and K is in optimum condition, available to other plants and micro nutrients. Taiz and Zeiger (2002) , also stated that phosphorus acts as a constituent of metabolites and complex compounds as activators and cofactors or compilers of enzymes. Syamsiyah et al. (2009) , stated that P fertilization has a very real effect in increasing the yield of rice plants in sandy rice fields at the Kulon Progo beach, Yogyakarta province.
The type of stable manure did not affect the panicle length, number of grain perforations per panicle and the weight of 1,000 grains. It is thought that genetic effect is stronger than the effects of N, P and K elements contained in Copyright © 2019 Universitas Sebelas Maret manure. According to Rahayu and Harjoso (2011) , plant growth and production are not only influenced by fertilizer application, but also by kind of cultivar. The cultivar used in this research is local Balinnese cultivar that responsive in Banyumas regency and some farmer cultivated it.
Effect of seedling number on the growth and yield of black rice Table 4 presents that the seedling number only affected significantly to panicles length and the number of grains per panicle, but did not affect significantly to plant height, productive tillers, number of leaves per clump, number of grain perforations per panicle, percentage of filled grain, dry grain weight per clump, 1,000 grain weight and grain yield. The better panicle length is achieved on the treatment of one seedling with a length by 23.16 cm. Treatment of one seedling also gave better number of grains per panicle (164.60 grains). Note : B1 = one seedling per planting hole; B2 = two seedling per planting hole; B3 = three seedling per planting hole. Number followed by the same letter in the same row is no significant at p 0.05 according to DMRT According to Misran (2017) , use of large quantities of seedling make the quantities of panicle will be reduced, the percentage of empty grains will increase and the weight of 1,000 grains will be reduced. Susilo et al. (2015) stated that the fewer seedling per planting hole, panicles length tends will be longer. Factors in the number of seedling per planting hole showed significantly different results between treatments for panicle length. The number of 1 seedling per planting hole give the highest average panicle length of 23.16 cm. This is because the small number of seeds can utilize nutrients, sunlight and water properly. According to Gani (2003) , plant density can cause nutrient competition. Susilo et al. (2015) states that the number of seedling per fewer planting holes, nutrient absorption, sunlight and the air is more optimal, so make space for plants tiller formation and growth roots optimal. According to Gardner et al. (1991) , plant growth and development are controlled by genetics, crop competition, leaf abortion, growing media atmosphere and soil pH.
The number of seedling of 3 stems per clump can grow better than the number of less than 3 stems per clump, but because of competition between plants in the absorption of nutrients, so that it can suppress the growth and yield of rice plants. Lakitan (2000) stated that the number of seeds per clump tends to increase competition between plants in one clump for sunlight and nutrients so that it affects to the growth and production. Based on the results of various experiments, the effect of stable manure and number of seedling per hill on growth and yield of rice has been shown that 2 seedling per hill had significant impact on the grain yield with higher monetary return compared to others. This treatment not only gave higher grain yield but also had higher by net return and cost: benefit ratio. On this experimental used the seed of 18 day old seedling. Because the younger seedling has the capacity to early establishment and start growing at a faster rate due to higher root development leads to more nutrient uptake and weeds suppression ability in comparison to aged seedlings (Gurjar et al., 2018) .
Seedling number per planting hole did not affect significantly or plant height. This is thought to be influenced by the genetic factors of the plant itself so that increasing of the seedling number per planting hole does not give a real difference in plant height. Susilo et al. (2015) states that plant height per clump is more influenced by genetic factors so the number of seeds does not affect to the plant height. Seedling number per planting hole also did not significantly affected to the crop production factors, i.e. productive tillers, dry grain weight per clump, weight of 1,000 grains and rice productivity. This condition caused by genetically type. This research used local black rice variety and grown in the same ecology. The shape, size and weight of seeds are determined by genetic factors (Hutasoit et al., 2015) . Thawait et al. (2014) observed that transplanting of 2-3 seedlings hill -1 in the spacing of 25 cm x 25 cm recorded significantly highest plant height (129.64), number of tillers (15.70 tillers hill -1 ), dry matter accumulation (102.65 g hill -1 ) and yield attributing characters along with highest grain yield (3.820 tons ha -1 ) and straw yield (7.791 tons ha -1 ). Further research by Ehsanullah et al. (2012) observed the effect of seedlings density per hill have a strong influence on rice growth and grain yield due to competitive effects both on the vegetative and reproductive development. Panicle length, number of branches per panicle and kernels per panicle remained unaffected at varying levels of rice seedlings per hill. The number of 2, 3 and 4 seedlings hill -1 resulted in maximum rice kernel on the yield and harvest index due to enhanced number of panicle bearing tillers and 1,000-kernel weight. Ahmad and Hasanuzzaman (2012) observed that the highest grain yield (497 g m -2 ) were observed in the treatment having combination of two seedling hill -1 .
No interaction between type of stable manure and seedling number per planting hole was on productivity of black rice per hectare variables. The best combination of chicken manure treatment and the number of three seeds per planting hole with grain yield productivity by 5.38 tons ha -1 .
CONCLUSIONS
Chicken manure is the best type of organic fertilizer which gives productivity by 5.15 tons ha -1 and affects growth parameters of plant height, productive tillers, number of leaves per clump, number of grains per panicle, dry grain weight per clump). The best seedling number is three seeds per planting hole which gives grain yield by 4.55 tons ha -1. The best combination is chicken manure treatment and three seeds per planting hole that yield grains by 5.38 tons ha 
